Proton nuclear magnetic resonance investigation of the spin-state equilibrium of the alpha and beta subunits in intact azidomethemoglobin.
The hyperfine-shifted proton NMR spectra of human azidomethemoglobin were examined at 300 MHz in the 2-60 degree C range. From analysis of the temperature-dependent heme methyl shifts, the thermal spin-state equilibria of the alpha and beta subunits were independently analyzed in the intact tetramer. The thermodynamic values of the spin equilibrium of the alpha and beta subunits were comparable, suggesting that the spin equilibrium properties of the constituent subunits are similar to each other. Examination of the azidomethemoglobins reconstituted with deutero- or mesohemin further shows that the alpha and beta subunit difference is still small in these hemoglobins probably due to the smallness of the steric and electronic difference of the heme 2,4-substituents of the examined porphyrins. The similarity of the spin equilibrium profiles of the subunits indicates that the strain imposed from the globin to the heme iron is of comparable magnitude for the alpha and beta subunits within the azidomethemoglobins.